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(54) MOTOR-DRIVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase a motor speed at a low 
command torque by correcting a specific value so that a d-axis current 
weakens the field of the motor while a command torque is zero and 
correcting the specific value so that the field reaches zero when the 
command torque increases from zero. 

SOLUTION: A motor-controlling device 100 inputs a steering torque t, a 
steering angle &phiv; ( and a vehicle speed (u) that is detected by a 
vehicle speedometer 50 to a CPU 1 10 via an input interface 114, and 
obtains a command torque t*from the input value according to a specific 
torque calculation, thus determining current command values id* and iq* 
of (d) and (q) axes for performing the vector control of a motor M. Then, 
while the command torque t* is small, a command current Id after 
correction that is a field current component is set to a specific value for 
weakening the field of the motor for weakening the field of the motor, 
control for weakening the field is gradually cancelled as steering 
becomes required, and a command current Id after correction of a field 
current component is set to zero, thus increasing the speed of the 
motor while the command torque is small. 




LEGAL STATUS 

[Date of request for examination] 27.09.2002 ^ 

[Date of sending the examiners decision of rejection] |H 

[Kind of final disposal of application other than the H$ 
examiner s decision of rejection or application w 
converted registration] < 

[Date of final disposal for application] 

[Patent number] 3624737 
[Date of registration] 1 0.1 2.2004 

[Number of appeal against examiner's decision of TTt 
rejection] 

[Date of requesting appeal against examiners decision 5> 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAARda4xADA41 2279000P1 .htm 



2005/05/18 



(i9)e*a#fiFjf (jp> 



(12) Q 



4*1* ^ 



(A) (H)#tFfflM&Bl## 

#^2000-279000 
(P2000 - 279000 A3 
(43)&WB ¥dS12*R0)|6B(2000.10. 



(SDIntO.' 
H0 2P 21/00 
B6 2D 5/04 



F I 

H0 2P 5/408 
B6 2D 5/04 



A 3DO 3 3 
5H5 7 6 



*SE»2R *IfcR 8fc»E0>S:3 OL 9 H) 



(21)fflB## 


4$WR 1-77305 


(71)fflHA 000003470 








(22)mSB 


%£ll¥3 823B (1999. 3. 23) 


S»»jOJ#mSB BUT 1 TB 1 8tt 






(72)»w# ** am 


















(72) rws mm m± 


















F^— £,(#*$) 3D033 CA03 CA16 CA17 CA20 CA21 






5H576 AA15 BB09 DD02 DD07 EE01 






EE11 EE18 0G04 HB01 JJ03 






JJ17 JJ24 KK06 LL22 LL38 






LU1 LL42 PP01 



(54) [56i»co*i»] *-*wmm 



(57) [Kft] 

T^T'S 1 OlC* t>, d WoSHmdft i d f i 

d=C+f (r*) j l^ct^tSo fc*TU Cli 

ffi i d«:#:«><5BI«-C*><5. X7-y?S 2 OT-fi, 5$ 
ri d= i d* fidj i:«ot**F^^ z'lzfcC 

ZtJb^mt^r), :^h/^ r*d?/h$^ffl«cE 



510 



520 



A 1 


r 


id=C+f(r*)| 




r 


] Id=id* +id 


1 


F 



(fSlJ»7 , U7*20l) 
($q»7'^202) 



(return) 



( id* =o ) 



-1- 



• 



1 

^ h ^ n (Dvtm i-*5 »■ 5 * o«a^««8 d 

J&®.kftZ£?\ l cffijE^Zd$hmMffiJE^mk. 8Sffiffl 

tto 

5 «]E»»#a £ fit *.TV*S£i:*:W**:i-S ft*« 1 
[0 0 0 1] 

^ (d qffi««) -oBsssn***^ h*HBi*£J:9, 

[0 0 0 2] 

m&v&ffi] n^mmm^mmm (dqgmau -eta 

[0 0 0 3] h/u^^ia»So^~^^J^g 
tf, u, vffi) («x.tf, u, vtso^m^ 

^m^ti u, i v) , ti^dq^ mmmmmn. 

JcJCi:*:»*fl[«cjS:cr*]»*S:»J«Lrv^5. r^J: 




(2) * #H 2000-279000 

2 

Til, ©Sfctey&UVh h7^7t- ▼ (CT) T&ffi 

»<DMti&mm(omm^>zf»^y£tiz 0 tit, 

shrC^S. AffifS«S<Ddtt^ttM3!iffiSEi£rS*U, A 
10 t5o Sot, Iit07-f- K^y^BHUtt, I^S]^- 

[0 0 0 4] — j&ic, rco«t 5im«^i7— ^fry ^ 
Sot^-^gl I ^^ct < 5t4ot^5, - 

(Dig 7 \^i-*—*<nm&, fe#m.m±i ltttox^ 

5 0 r(^<t otc*— Pitts ±xELfcJ: 5*»ttA5fc5 

mffi<o&&, wit4^cisct$i^, a 

^F^r' i^^^II^S^Mbt^t# 
tUKtilC. v>^^>5 rg| o #3ft»0«j ^Ctttofc 

5 0 

[0 0 0 5] 

0^N2 ONI) t>mbtlZ>i><0<0. *2—y-Y>vt 
0, ^03fc*««* I 2 Oil) iftotl* 

50 [0 0 0 6] *JBWtt. ±1B^WH«:«fti-6fc«>^* 



-2- 



(3) 



# 5 * - * SB 5 r t T* fc 5 . 

[0 0 0 7] 

d tt £ mXt 5 *rtl S: q fa Id >b onffi EHE«Kffi« 
Cfc*-^^«B*«rtTft5*-^<WiPttB*c*5V>r, h& 

co d 5 d MSi5^->jr^i^^ft5 * 5 
ftBf*«fcft6*5KltE^6d»«mi3E«kfc. ft 

d IMUI^bMSJ: 5 lcmEBf*B«:*|jEi-S»fS 

cO*tffir-ttdttStfSdS-^n-Cfc5^ % ?<Dftm& 
a*SJ:5«cd(*B«*rgf3efl[m-Clr5. wO*»-e, 

-£oK:*-5J:5fc. BfS«[A s *|jESix* *--*<OJHS«: 20 

[0 00 8] «MEBf36«*IE#»tt. t&tait^ 

OTfcSo ^*>WM»cJ:!K Br******* 

[0 0 0 9] ttrfadlAm^ffliE#@:fi, fulfil 

hA^tfSfthA'* 1MB d (•««*:< n 

xhz> 0 «*h^*sBf* 

h/i'* iff fete* d««ffiaHf n^ft*), 

[0 0 10] 

t * =G (t , u, 0, d <t>/d t) 

f:/cu ::t'Gii h 



$#[Pj 2000-279000 
4 

*J*5^— ^IgSim^ i u, i v, i w^jg^nt^ 
[0 0 1 1] Mtc, ^^T y lstf*sf7 Y 1 OKltt, £ 

sat«:©*rti (g&fch/i^r) *«tti-*-sfc«>o 

V>5o 7* h^^^^^^ 3 OOffi^fi^^^^ 3 21C 

A^^-7x-{^ (IF) 1 14Sr^LT 
CPU1 10ICA^$^ CPU 1 1 O^RHEJCtO* 
ft*** (d 0/d t) **ttl*ns. 
[0 0 12] *Mlcte, ^e— ^MOgHE*S:*ffl-r 

pui i of*. me^-fe^Edsta^-rs^— ^Mojff 

[0 0 13] ^E— ^*J»aSBl 0 0H JifJf20CPU 1 

1 0, ROM1 1 1, RAMI 1 2, ^tblUSg 1 1 3, 
A^^-7x>{^ (IF) 1 1 4 , BflfctftfflS 1 1 

Su$rA^^^-7x^x (IF) 114^UC 
PU1 1 OlcA^U rJxb<7>A*ffl^?>^fSo h/u^ 

«l«Pi-S*:«>Odtt4:q<*o#«*Jli*B (id*, i 

[0 0 14] *»i jtlfcW^ttS^-^MWJSBi 0 

[0 0 15] r^-<^ h/U^JfflJ^S (0 3) 

BM*flE0>tttHtt i u. i v % ^~^MeDSfS«/MEie 
(1) (C^oT, ^~^MiC^f6^ t* 

- (1) 

[0016] X7<y?4 2 Oflt H20*(»pyo y ^ 

2 0 7^if5h/^t^MW (2) ICftoT 



-3- 




5 

iq'=h (r*) 

[0 0 17] Xy L v74 2 5 H2 0W^d^^ 
2 o StcfB^-rsd q3EJjl«rStfT-J-S, wixtctt), d 

S&Rtfq $&<Dfflfem>ffi {-7 4 — K - '<y?nM) i d 
f , i q f tmhfrZo ^f^4 3 O-Cfi. i20»J 

»^^ 2 0 1, 2 0 2, IP*>. «&<Odtt««tftjE* 
A I d= I d - i d f , 
AIq=iq*— iqf 

fc«U Cw-C\ Aid, I dtt*ft-?Jxd«0ttSM 
M&U\ XTy?4 3 OlC«fc5 dtkHt£«% i dt£<fc5 
*jE«<o»*««t-c*>« 8 A I q, i a*i±-£ive*bq 

[0 0 19] ^Ty"/4 40m «HP^B 

y^icSS-rsBfjeop IIMtPfcWTi-6. *tv?4 
4 5T'lt m2<DfflW7**y? 2 0 6*CtBij§-?-£d qf 
aC»Sr»Ti-5. r*U£J:9, d tt&tf q «Ka#ft^m 
JEEVd* , Vq* U, V, WO#ft«c*hTSiB*« 
JBEVu, Vv, Vwtc^:^^m^tL5o *Tv?4 
50-Cti, PWM«*«:K»0K1 1 3ic*tL-ca«rt- 
5 0 

[0 0 2 0] 5 5"Ctt: % ^e— ^M0>fflk (^2$ 

i d=C+ f (t*) 

*jE««*r*ft5H»-C*>5. ft*5, C<0, f 
(t*) ^Orfc^o ★ 
I d = i d* + id 

fcfc u d* iidtiwtii^fit\ i d* = 

lEHB»N«ri««>Sri:^-e#S. * h/u* 

»jE«<z>*£««EI d ffcjfetti d=id* =0i4 
*0>JMKfr91«>*BfKttC (<0) ifc*«fc 
9 «c«£fft03tt««flt I d£#J»-C#, m^b** z* 40 

^MOIsie»N«:«3fcO^~^*y»»KJ: 0 t>S&-C# 

[0023] iot, mi <D&mmib£.jLM. b 
0) tc-rsr t\cx<o % *-*<nfm*m#>. so 




¥?m2 000-279000 
6 

• (2) 

[0 0 18] ^fy/4 3 13 2^^05/^ 

203. 204 ^n^-tzmmummnzfr*. one 



- (3) 

^4 1 0KTOftia*r|ft9igLSIfirr6. 
[0 0 2 1] 0 4tC x Sft*Lfe*«lSil6«jC*JltSd 

^t6^f7/5 10^J:^ dte<^giEm£fD i d^I 

Srft* (4) fc*oT*36i-*. 

... (4) 

* [0 0 2 2] H2 0>*lflP:/ni y^2 0 2 IC^Htf- & Xy" 
y^5 2 0m ft* (5) l^ot^ h/U* r*|: 

jSCfc*t:E«o»fr«»t i d Sr*^i-s. 

- (5) 

I d = 0t-T5OT% /hfflM— **«B 

«ttfc*5i^TM:, m^b** r*#r p<&<t#, id= . 
oi*S<tp*c:gffe<ICS:*«LTV^ds, n^bfr? 
x m &Mrtz<ottl£ i d = 0t45J:5l:lTtftv\ 

[0 0 2 4] I3 6fC, »2«>3Bfi*ffl(C*5JtS«^«j« 

[0 0 2 5] *«^«a*EMf3a-Ctt, ^ft^ld, ^ 
1 OJC.t'9. nftbfls* t*^^t oi!) 

i- 0 r^fy^B 2 OT'fi, *10*3lliJ»ffl<7>H4<D 



-4- 



(5) 



2000-279000 



««ti doffi^ituiaa: (4) i^ot^t^o 

f-hO^T5//5 2 0^il:, ttiaa (5) JC^o 

[0 0 2 6] ^12^7" ^^6 1 0<7)«&&S % Jg^ h/u^ 
r o £9 *>*#wj§^cte, id = o»c 

^fy/6 3 0-M?r#U mjfB^C (5) tc 
«oT»fr h/u* rMC«CfcaiE«0«^S«£I dS: 

*^-r^5o wtutciQ, m^b/i-* T*&*£\,*mw<D 

[0 0 2 7] 

* *1f n <D#;m\z& 5^r-* £>ffi«^«$ft<D d flbft & 
-Cfc5d*MtflE*s, *<0#«&S**«fc5ftBrJe«[ 

?g l m*m > ffi<Dd$&& 

ft<, ^-^o|g!(Bft*:i||JpS*5wi:dS-C#, h 

«U*#-C*>S d M«flEdS«i3 t ft 5 J: 5 KgfsettSrttjE 

5i9(a^t, h/v*as*#<ft9^-*<0(II 
(^*K<i-*^S^ftv^fi«^tt^-^o@|E*«ri£ 

5 0 



[an tttoo>nixxm2n9etmmK.&tt*mm 

[0 3] *«W<0»lXt5!B2<Ojt*»ttlC*5ltS-<^ 

[B4] *«M^*ioHifejgffiic*5rtSdlftSa«E 
/0 [0 5] l«)*lfc»tt«c*j«t6*-^»tttr 
[0 6] *«^<D^2<0||jei^ffi^*5ft5dtt«iRffl]E 
[0 7] ^-*04#te£r*H-^7 7\, 

m ••• ^^v^a:**— * 

1 5 - wi^tftm* 
ioo »■ *~*M»KH 

20 113 - iMfrSSg 

n — *-^M©n- ^OfR/hBtE@lfc 

0 ... ^*_£r M 05 a _ 9<DWfcfa 

t ' — ^e— * h 

u -•• ^Piiili!: 

id* - «jEW<Od 

iq* - ttlEffiO q 

30 i d — dWtf>*gIEmfiE 

Id - ffilE'&<n d Hi<Z>S*«* 

1 d f - d$AOS>J^S^ — K • ^y^ft*) 
iqf - qW<7>a9S«* -^s^VX) 
Aid - dite^flflLia^ 

A I q - qtt^mM^H 

f - h/u^ t*tclCDfedlttO*tiE««Ei 

d£*#>£g§i£ 



-5- 



(6) 



#B3 2000-279000 



[ill 




[04] 



( START ) 



510 



520 



1 



id=C+f( r *) 



Id=id* +id 



(return) 



(fflm7'Q>jt 201) 
(««H97'^202) 



( id* =0 ) 



im2] 



,207 



7*9 



206 



Aid 



P.I 



Vd 



Alq 



204 



P I 



Vq' 





Vu 










Vv 


P 

w 

M 




a 


* 


Vw 















idf 



205, 



dttttEraid 

,201 



dq*3ft 



dttffiE«&DXiB 



(V7M5i7) 



113 




(A-KOi7) 



-6- 



(7) 



#§B 2000-279000 



405^ 



410? 



415- 
420- 
425- 



430" 
435-f 



440- 



445- 
450- 



[03] 



C START ) 



* — 



t : 



p i 



(*iSP7*D^ 207) 
mmrmif 205) 
(EI4, 136) 

203 , 204) 

(SliaprQ** 206) 




-7- 



(8) 



Vfffl 2000-279000 



I® 5) 



I 

m 

N 




i 

3SE 
I 




630 -i 



Id=id* +id 



(return) 



4_C 



640 



id=0 



(ftfH&7*D7*20l) 



(fflmravt 202) 



( id* =o ) 



-8- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
3 FADED TEXT OR DRAWING 
□^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



